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(57) ABSTRACT 

In an information acquisition System Such as a car naviga 
tion system, a history accumulation DB 104 accumulates 
user's travel history. A condition determination section 107 
determines a condition for retrieval for performing accurate 
prediction, and a prediction Section 108 predicts a travel 
destination using the condition for retrieval. An information 
to-be-presented determination Section 110 acquires informa 
tion relating to the travel destination predicted by the 
prediction section 108 from a received information DB 802 
or the like. 
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INFORMATION ACQUISITION METHOD, 
INFORMATION PROVIDING METHOD, AND 
INFORMATION ACQUISITION DEVICE 

TECHNICAL FIELD 

0001. The present invention relates to a technology for 
predicting a travel destination from the travel history while 
Storing users travel history, and acquiring information relat 
ing to the predicted travel destination through a network or 
the like, using information equipment capable of Sensing 
position information, Such as a car navigation System, a 
portable phone, a PDA, and the like. 

BACKGROUND ART 

0002 Through widespread use of the Internet, various 
Sorts of information floods around our environment. Users 
who utilize information equipment can access information to 
be retrieved by inputting a keyword to the information 
equipment. It is much arduous for users to input by them 
Selves a keyword connected directly to information to be 
retrieved every time when information is desired. For 
example, inputting a keyword to a terminal Such as a mobile 
phone on the move and Setting a car navigation System on 
the move by means of an automobile are taxing and may be 
dangerous operation under certain circumstances. For this 
reason, many users of car navigation Systems drive without 
Setting any destination. 
0003. As one of countermeasures for tackling this prob 
lem, a method has been provided in which information that 
a user might desire is acquired and presented in advance by 
predicting user's behavior. 
0004. There has been proposed, for example, an infor 
mation System boarded on a car in which a travel Starting 
point and travel end point are Stored as a travel history 
together with conditions Such as date in a terminal boarded 
on the car; upon detection of Start of user's engine, the travel 
history is retrieved using conditions Such as the current 
position, the date, and the like as keys, the destination where 
the user has been with the most highest frequency in the past 
and necessary time that has been required for reaching the 
destination in the past are referenced; and then, the desti 
nation and the necessary time are displayed to the user 
automatically (Patent Document 1). 
0005 Further, a information presenting method has been 
proposed in which given behavior of a user carrying an 
information terminal is divided by units of travel behavior 
and stopping (halt) behavior; information on an appearance 
frequency, contents of behavior immediately before and 
immediately after the appearance, and the like for the given 
behavior are grouped and Stored in a Server as a travel 
history; a user who satisfies a condition Specified by a 
Service provider (for example, staying around Kyoto station 
at the time between 9 a.m. and 2 p.m. on Sunday) is found 
by behavior prediction from the history information; and 
then, commercial information is provided to the thus found 
user (Paten Document 2). 
0006 (Patent Document 1) Japanese Patent Application 
Laid Open Publication No. 11-149596A (particularly, FIG. 
1) 
0007 (Patent Document 2) Japanese Patent Application 
Laid Open Publication No. 2000–293540A (particularly, 
FIG. 1) 
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PROBLEMS THAT THE INVENTION IS TO 
SOLVE 

0008. The aforementioned conventional techniques, 
however, involve the following problems. 
0009 First, the results of destination prediction depend 
on Selection of conditions (specification of date; date and 
Starting time, data, time, and weather; and So on), and it can 
be inferred that the necessary conditions may differ depend 
ing on the Starting point. In this connection, appropriate 
Selection of a condition for retrieval is indeed important for 
bringing the prediction to Success. However, neither Patent 
Document 1 nor 2 refers to this point of view. 
0010 Further, in Patent Document 1, the history database 
used for retrieval Stores combinations of Starting points and 
target destinations merely chronologically. This increases 
high calculation cost for database retrieval, and it takes 
much time until a prediction result is obtained from a start 
of the operation at engine initiation. Moreover, the necessary 
time is calculated by referencing only the past travel record, 
taking no account of the current traffic State, resulting in 
inaccurate calculation. The history database does not store 
user's travel route, So that a route that the user might takes 
cannot be predicted. Therefore, even if the current traffic 
State and/or road information can be referenced, useful 
information Such as road information relating to the route 
cannot be presented to the user. In addition, it is rare that a 
target destination can be specified upon finding of a starting 
point while it is usual that prediction can be established only 
after the route information including the Starting point is 
found as the car runs about. 

0011. Also, in Patent Document 2, travel behavior that 
connects the Same starting point and the same destination is 
Stored as one group regardless of difference in route thereof, 
and therefore, accurate route prediction can not be per 
formed when a plurality of routes are present. Further, only 
the relationship between the preceding and following behav 
ior is Stored, So that four or more Succeeding user's behavior 
cannot be reproduced, resulting in incomplete prediction. 
Moreover, it is difficult to Select an appropriate condition, 
which a Service provider or a user must Set for prediction, for 
highly accurate prediction. 

0012. The present invention has been made in view of the 
above problems and has its objective of, in the technology 
for predicting a user's travel destination from a travel history 
and acquiring information relating to the predicted destina 
tion, increasing accuracy of the destination prediction com 
pared with the conventional one. 

SUMMARY OF THE INVENTION 

0013 The present invention provides, as an information 
acquisition method for acquiring information relating to a 
destination of a mobile body, a method including a first Step 
of accumulating, as a travel history, a travel route obtained 
from the history of position information of the mobile body; 
a Second Step of determining, as a condition for retrieval, a 
kind and a category of a key at retrieval from the travel 
history; and a third Step of performing retrieval on the travel 
history under the condition for retrieval and predicting one 
or more travel destinations or routes where the mobile body 
will advance, whereby information relating to the predicted 
travel destinations or routes is acquired. 
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0.014. In the present invention, the kind and the category 
of a key for retrieval from the accumulated travel history are 
determined as a condition for retrieval, and a travel desti 
nation or a travel route where the mobile body will advance 
is predicted based on the result of the retrieval under the 
condition for retrieval. Herein, the kind of a key includes 
time, date, weather, a driver, a fellow passenger, and the like. 
Also, the category herein means a Segment or a range of a 
key, and various categories of various ranges for grouping 
may be thought in the Sense of abstract level. For example, 
“morning,”“time between 6 a.m. and 10 a.m.,”“time 
between 8 a.m. and 9:30 a.m.” may be though for time “8:30 
a.m.” Further, referring to date, “Friday may be grouped in 
a category “weekday' or a category “weekend'. Similarly, it 
is though that, for example, the weather may be categorized 
into “fine weather,”“precipitation possibility of less than 
40%, and the like, and drivers and fellow passengers may 
be categorized into “user of Satos,"perSon at age of exceed 
ing 25,”“father,” and the like. In this way, the prediction 
after determination of a condition for retrieval at retrieval 
from the travel history leads to more accurate prediction 
than conventional one, resulting in acquisition of appropri 
ate information. 

0.015 Further, the present invention provides, as an infor 
mation presenting method for presenting information relat 
ing to a destination of a mobile body, a method including a 
first Step of acquiring relating information on a predicted 
travel destination by a information acquisition method 
according to the present invention, and a Second Step of 
determining information to be presented relating to the 
travel destination based on the information acquired in the 
first step, whereby the determined information to be pre 
Sented is presented. 
0016. According to the present invention, prediction of a 
destination of a mobile body can be performed more accu 
rately than the conventional one and appropriate information 
can be acquired, with a result of more appropriate informa 
tion presentation to a user. 
0017 Moreover, the present invention provides, as an 
information acquisition System, a System including: a his 
tory accumulation Section that accumulates, as a travel 
history, a travel route obtained from a history of position 
information of a mobile body; a condition determination 
Section that determines, as a condition for retrieval, a kind 
and a category of a key at retrieval from the travel history 
accumulated in the history accumulation Section; and a 
prediction Section that performs retrieval on the travel 
history under the condition for retrieval and predicts one or 
more travel destinations for which the mobile body will 
advance based on the retrieval result, whereby information 
relating to the travel destination predicted by the prediction 
Section is acquired. 
0.018. According to the present invention, a kind and a 
category of a key at retrieval from the accumulated travel 
history are determined as a condition for retrieval, and a 
travel destination or a travel route where the mobile body 
will advance is predicted based on the result of the retrieval 
under the condition for retrieval. Whereby, prediction can be 
performed more accurately than the conventional one, with 
a result of more appropriate information acquisition. 
0019. In addition, the present invention is a program for 
allowing a computer installed in at least one of information 
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equipment and a Server to execute an information acquisi 
tion method according to the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020 FIG. 1 is a drawing showing a constitution of an 
information acquisition System according to the first 
embodiment of the present invention. 
0021 FIG. 2 is a drawing indicating node relating infor 
mation Stored in a map information database. 
0022 FIG. 3(A) and FIG. 3(B) are drawings each indi 
cating one example of travel history data accumulated in a 
history accumulation database. 
0023 FIG. 4 is a flowchart depicting a processing flow in 
the first embodiment of the present invention. 
0024 FIG. 5 is a drawing showing one example of 
transition State information. 

0025 FIG. 6 is a flowchart depicting one example of 
operation of a condition determination Section. 
0026 FIG. 7 is a drawing illustrating a screen example 
which presents information to a user. 
0027 FIG. 8 is a drawing showing a constitution of an 
information acquisition System according to the Second 
embodiment of the present invention. 
0028 FIG. 9 is a drawing indicating genre information 
Stored in the map information database. 
0029 FIG. 10 is a drawing indicating an example of 
information accumulated in a received information database. 

0030 FIG. 11 is a flowchart depicting operation of an 
information-to-be-presented determination Section in the 
Second embodiment of the present invention. 
0031 FIG. 12 is a drawing indicating predicted destina 
tion nodes and prediction probabilities thereof. 
0032 FIG. 13 is a drawing indicating items of deter 
mined information to be presented. 
0033 FIG. 14(A) to FIG. 14(D) are drawing showing 
examples of the information to be presented. 
0034 FIG. 15 is a drawing illustrating a screen example 
which presents information to a user. 
0035 FIG. 16 is a drawing showing a constitution of an 
information acquisition System according to the third 
embodiment of the present invention. 
0036 FIG. 17 is a flowchart depicting a processing flow 
in the third embodiment of the resent invention. 

0037 FIG. 18 shows example of predicted route infor 
mation. 

0038 FIG. 19 is a drawing indicating concrete examples 
of road/traffic information accumulated in the received 
information database. 

0039 FIG. 20 is a drawing illustrating a screen example 
which is presented to a user. 
0040 FIG. 21 is a drawing showing a constitution of an 
information acquisition System in a developmental example 
of the third embodiment of the present invention. 
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0041 FIG. 22 is a drawing showing a constitution of an 
information acquisition System according to the fourth 
embodiment of the present invention. 
0.042 FIG. 23 is a flowchart depicting operation of a 
information-to-be-presented determination Section in the 
fourth embodiment of the present invention. 
0.043 FIG. 24 is a drawing showing a constitution of an 
information acquisition System according to the fifth 
embodiment of the present invention. 
0044 FIG. 25 is a drawing showing a constitution of an 
information acquisition System according to the Sixth 
embodiment of the present invention. 
004.5 FIG. 26 is a drawing indicating an example of 
information accumulated in the received information data 
base. 

0046 FIG. 27(A) and FIG. 27(B) are drawings illustrat 
ing presented information in the Sixth embodiment of the 
present invention. 
0047 FIG. 28 indicates examples of categories of keys 
each Serving as a condition for retrieval. 
0.048 FIG. 29 is a drawing illustrating a category struc 
ture of which keys Serving as conditions for retrieval are 
arranged in hierarchy. 
0049 FIG. 30 is a drawing for explaining alternation of 
nodes to/from areas. 

0050 FIG. 31 is a flowchart depicting another example 
of the operation of the condition determination Section. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0051. The first aspect of the present invention provides an 
information acquisition method for acquiring information 
relating to a travel destination of a mobile body, including: 
a first Step of accumulating, as a travel history, a travel route 
obtained from a history of position information of the 
mobile body; a Second step of determining, as a condition 
for retrieval, a kind and a category of a key at retrieval on 
the travel history; and a third Step of performing retrieval on 
the travel history under the condition for retrieval to predict 
one or more travel destinations or travel routes where the 
mobile body will advance, based on a result of the retrieval, 
wherein information relating to a predicted travel destination 
or a predicted travel route is acquired. 
0.052 The second aspect of the present invention pro 
vides the information acquisition method of the first aspect, 
wherein the kind of the key in the Second step includes at 
least one of time, date, weather, and a position and a travel 
route of the mobile body. 
0053. The third aspect of the present invention provides 
the information acquisition method of the first aspect, fur 
ther including: a step of generating transition State informa 
tion indicating past position transition of the mobile body 
from the travel history, wherein in the third step, the retrieval 
is performed on the transition State information. 
0.054 The fourth aspect of the present invention provides 
the information acquisition method of the first aspect, 
wherein in the Second step, determination of the condition 
for retrieval is performed based on Statistical processing. 
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0055. The fifth aspect of the present invention provides 
the information acquisition method of the fourth aspect, 
wherein the Second step includes: a step (a) of Selecting a 
candidate of the condition for retrieval; and a step (b) of 
calculating entropy for each prediction probability value of 
one or more travel destinations where the mobile body might 
advance under a Selected condition candidate, and wherein 
the steps (a) and (b) are repeated alternately, and the 
condition for retrieval is specified from the Selected candi 
dates based on values of the calculated entropies. 
0056. The sixth aspect of the present invention provides 
the information acquisition method of the first aspect, 
wherein in the third step, each prediction probability of one 
or more travel destinations where the mobile body might 
advance is obtained, and prediction is performed based on 
each obtained prediction probability. 

0057 The seventh aspect of the present invention pro 
vides the information acquisition method of the first aspect, 
wherein the travel history is accumulated in a form of 
inter-node transition. 

0058. The eighth aspect of the present invention provides 
the information acquisition method of the Seventh aspect, 
wherein at least one of nodes indicates a landmark, an area, 
or an interSection. 

0059. The ninth aspect of the present invention provides 
the information acquisition method of the Seventh aspect, 
wherein an intersection through which the mobile body have 
traveled in two or more directions among interSections in a 
travel route is Set as a node. 

0060. The tenth aspect of the present invention provides 
the information acquisition method of the first aspect, 
wherein in the first Step, the travel history is accumulated in 
a form of Segment of travel Start and travel end. 
0061 The eleventh aspect of the present invention pro 
vides the information acquisition method of the first aspect, 
further including the Step of predicting a new travel desti 
nation or a new travel route where the mobile body will 
advance before the mobile body starts a travel from the 
travel destination or the travel route predicted in the third 
Step. 

0062) The twelfth aspect of the present invention pro 
vides the information acquisition method of the first aspect, 
wherein information relating to the predicted travel desti 
nation or the predicted travel route is acquired via a network. 

0063. The thirteenth aspect of the present invention pro 
vides an information presenting method for presenting infor 
mation relating to a travel destination of a mobile body, 
including: a first Step of acquiring relating information on a 
travel destination predicted according to the information 
acquisition method of the first aspect; and a Second step of 
determining information to be presented on the travel des 
tination based on the information acquired in the first Step, 
wherein the determined information to be presented is 
presented. 

0064. The fourteenth aspect of the present invention 
provides the information presenting method of the thirteenth 
aspect, wherein the Second Step includes the Steps of: 
referencing information indicating a correspondence among 
positions, names, and genre names to which the positions 
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belong, and determining at least one of the name and the 
genre name of the travel determination as information to be 
presented. 

0065. The fifteenth aspect of the present invention pro 
vides the information presenting method of the fourteenth 
aspect, wherein the first Step includes the Step of obtaining 
a prediction probability of the predicted travel destination, 
and the Second Step includes the Step of determining, as 
information to be presented, the name of the predicted 
destination when the prediction probability of the predicted 
travel destination exceeds a predetermined value, and oth 
erwise determining the genre name thereof as information to 
be presented. 

0.066 The sixteenth aspect of the present invention pro 
vides the information presenting method of the thirteenth 
aspect, wherein the first Step includes the Step of calculating 
an estimated necessary time for transferring from a current 
position of the mobile body to the predicted travel destina 
tion as relating information by referencing the travel history. 
0067. The seventeenth aspect of the present invention 
provides the information presenting method of the Sixteenth 
aspect, wherein in the first Step, road/traffic information up 
to the travel destination is acquired via the network, and in 
the Second Step, an actual necessary time up to the travel 
destination with consideration of traffic circumstances is 
estimated by referencing the estimated necessary time and 
the road/traffic information. 

0068 The eighteenth aspect of the present invention 
provides the information presenting method of the Seven 
teenth aspect, wherein in the Second Step, when the esti 
mated actual necessary time does not Satisfy a predeter 
mined condition, a route other than the predicted travel route 
is Searched. 

0069. The nineteenth aspect of the present invention 
provides the information presenting method of the thirteenth 
aspect, wherein the information to be presented includes 
commercial information relating to the travel destination. 
0070 The twentieth aspect of the present invention pro 
vides the information presenting method of the thirteenth 
aspect, wherein the information to be presented includes 
road/traffic information up to the travel destination. 
0071. The twenty-first aspect of the present invention 
provides the information presenting method of the thirteenth 
aspect, wherein in the Second step, a cognitive load of a user 
who receives information presentation is taken account in 
determining information to be presented. 
0.072 The twenty-second aspect of the present invention 
provides an information acquisition System including: a 
history accumulation Section that accumulates, as a travel 
history, a travel route obtained from a history of position 
information of a mobile body; a condition determination 
Section that determines, as a condition for retrieval, a kind 
and a category of a key at retrieval on the travel history 
accumulated in the history accumulation Section; and a 
prediction Section that performs retrieval on the travel 
history under the condition for retrieval to predict one or 
more travel destinations for which the mobile body will 
advance based on a result of the retrieval, wherein informa 
tion relating to the travel destination predicted by the 
prediction Section is acquired. 
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0073. The twenty-third aspect of the present invention 
provides the information acquisition System of the twenty 
Second aspect, wherein the history accumulation Section 
includes a transition State information generation Section 
that generates transition State information indicating past 
position transition of the mobile body from the accumulated 
travel history, and the prediction Section performs retrieval 
on the transition State information. 

0074 The twenty-fourth aspect of the present invention 
provides a program for allowing a computer that at least one 
of information equipment and a server includes to execute 
the information acquisition method of the first aspect. 
0075) The embodiments of the present invention will be 
described below with reference to the drawings. A car 
navigation System is referred to as an example in each of the 
following embodiments, but the present invention is not 
limited thereto. The present invention can be realized as well 
in, for example, potable phones, PDAS, personal computers, 
and the like, only if they are usually carried along with a user 
and has means for detecting position information. Also, a 
part of the functions that a car navigation System has may be 
provided in a Server on a network. 
0.076 (First Embodiment) 
0077 FIG. 1 shows a constitution of a car navigation 
System as an information acquisition System according to the 
first embodiment of the present invention. In FIG. 1: refer 
ence numeral 101 denotes a position detection Section that 
detects information on the current position of the car navi 
gation System (the current position of an automobile as a 
mobile body on which the car navigation System is boarded); 
102 denotes a node judgment Section that judges whether or 
not the current position detected by the position detection 
section 101 corresponds to a node which will be described 
later; and 103 denotes a map information database that 
Stores map information to be used for car navigation. 
0078. Also, reference numeral 104 denotes a history 
accumulation database (DB) that accumulates a travel route 
obtained from a history of the position information of the 
automobile as a travel history. Herein, when the current 
position is judged as a node in the node judgment Section 
102, the node is stored. The structure of data accumulated in 
the history accumulation DB 104 will be described later. 
Reference numeral 105 denotes a threshold value calculation 
Section that calculates a threshold value for a node appear 
ance frequency which is used for generating transition State 
information (described later) by utilizing information on the 
appearance frequency of a node accumulated in the history 
accumulation DB 104; and 106 denotes a transition state 
information generation Section that generates transition State 
information indicating past position transition of the auto 
mobile from the travel history accumulated in the history 
accumulation DB 104. Herein, information relating to tran 
Sition between nodes each appearing with a frequency over 
the threshold value calculated in the threshold value calcu 
lation section 105 is generated together with additional 
information Such as the appearance frequency, travel date 
and time, and the like. The node judgment Section 102, the 
history accumulation DB 104, the threshold value calcula 
tion Section 105, and the transition State information gen 
eration Section 106 compose a history accumulation Section. 
0079 Reference numeral 107 denotes a condition deter 
mination Section that determines a condition for retrieval for 



US 2005/0251325 A1 

obtaining an appropriate prediction result from information 
indicating the current State accumulated in the history accu 
mulation DB 104 by utilizing the transition state informa 
tion; and 108 denotes a prediction section that performs 
prediction of a future travel destination from the transition 
State information, using the condition for retrieval deter 
mined by the condition determination section 107. 
0080) Further, reference numeral 109 denotes an inter 
node necessary time calculation Section that calculates, by 
referencing the travel history, a travel time necessary for 
transferring between a node of the current position and a 
node predicted by the prediction section 108; 110 denotes an 
information-to-be-presented determination Section that 
determines, by referencing the map information DB 103, 
information to be presented to a user relating to the node 
predicted by the prediction section 108; and 111 denotes an 
information presentation Section that presents to the user the 
information to be presented determined by the information 
to-be-presented determination section 110. The information 
to-be-presented determination Section 110 determines, as 
information to be presented, information that Specifies a 
node Such as a name, an estimated necessary time to reach 
the node, estimated arrival time, and the like. 

0.081 FIG. 2 indicates information relating to nodes 
stored in the map information DB 103. In the present 
embodiment, interSections, landmarks, area names, and the 
like are expressed by idea of node, and names unique to a 
user, such as “his/her office,”“Ms. As house,” and the like 
can be registered in addition to proper names Such as "XX 
intersection,”“YY Amusement Park,” and the like. 

0082 In FIG. 2, each node number indicates an ID 
number assigned to a node in one-to-one correspondence, 
wherein the node number is assigned as “CXX” to an 
intersection, as "LXX" to a landmark, "AXX' to an area, 
and the like. Also, the nodes are Stored together with 
information indicating the positions Such as latitude/longi 
tude information of representative points. The latitude/lon 
gitude information merely indicates position information of 
the representative points, and information indicating ranges 
(radius of the representative point as a center, or the like) 
respectively corresponding to an interSection, a landmark, an 
area, or the like is present actually. It is thought that: 

0.083 referring to, for example, an intersection and a 
landmark, each range may be a range within a 10-m radius 
of a representative point as a center; and referring to an area, 
each range may be a range within a 1-km radius of a 
representative point as a center. Further, the ranges of 
individual areas may be different from one another. The 
position information may be, for example, an address, rather 
than the latitude and longitude. 

0084. It is noted that the names of intersections, land 
marks, and areas may be described instead of the ID number, 
and either of them is acceptable only if they are information 
capable of Specifying nodes in one-to-one correspondence. 
Information for Specifying nodes representing interSections, 
landmarks, areas, and the like is Stored in the history 
accumulation DB 104. 

0085. It is also noted that any nodes can be added and 
deleted according to user's travels. For example, it is poS 
Sible that an interSection that the user's automobile has 
traveled in two or more directions may be set as a node. In 
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detail, as shown in FIG. 30(a), the user has traveled in two 
directions through the interSections a and c, and accordingly, 
the interSections a and c are set as nodes Na and Nc, and the 
interSection b, through which the user has traveled in only 
one direction, is not Set as a node. 

0086 Thereafter, when the user travels in another direc 
tion through the intersection b, as shown in FIG. 30(b), a 
node Nb is added as the intersection b for the reason that the 
user travels in two or more directions. Alternatively, as 
shown in FIG.30(c), if the user travels in only one direction 
through the interSection a for a past predetermined period, 
the node Na is deleted (DNa). It is to be noted that such node 
Setting not necessarily needs map data and can be performed 
using only the user's travel history. 

0087 FIG. 3 indicates one example of data accumulated 
in the history accumulation DB 104. In the example of FIG. 
3, pairs of the node numbers and times of passage there 
through are Stored chronologically. For example, it indicates 
that the user departed from, passed through and Stops at a 
node L6 at 8:05 a.m. on July 31, a node C8 at 8:06 a.m. on 
the same day, and a node C12 at 8:11 a.m. on the same day, 
respectively. The node Series may be accumulated on per 
Segment basis according to a starting point and a destination, 
namely, by a unit of “segment from engine Start (travel start) 
to engine stop (travel end)" as shown in FIG.3(a), or may 
be accumulated in a Segment unit of “segment from depar 
ture from home to going back home” as shown in FIG.3(b). 
Alternatively, the node Series may be accumulated in a 
Segment unit of “the same day' or even with no Segments. 
Accumulation of a travel history by Segment from travel 
Start to travel end enables prediction of a travel destination 
based on detailed route information. 

0088. It is to be noted that the time is expressed in terms 
of month, date, hour and minute in FIG. 3, but year, second, 
day of the week, and the like may be stored in addition, or 
only combination of any of these units may be Stored. Also, 
in the case where the node Series is Segmented on a travel 
by-travel basis for accumulation, it is possible that each time 
of engine Start and engine Stop is recorded and only a node 
number is recorded for a node through which the automobile 
passes. Further, not only the information relating to time and 
date but also information relating to a key Serving as a 
condition for retrieval to be determined by the condition 
Section 107, Such as information on weather, a driver, or a 
fellow passenger may be Stored. 
0089. The processing flow in the present embodiment 
will be described next with reference to the flowchart of 
FIG. 4. 

0090 When the current position of the car navigation 
System is detected in the position detection Section 101 (Step 
a1), the node judgment Section 102 performs judgment as to 
whether the current position is a node or not by referencing 
the map information DB 103 (step a2). If the node judgment 
Section 102 judges the current position to be a node, an ID 
number indicating the node is accumulated in the history 
accumulation DB 104 (step a3). At this time, collateral 
information on time, date, weather, and the like is accumu 
lated in combination. 

0091. The threshold value calculation section 105 calcu 
lates a threshold value of the number of times of appearance 
for Selecting a node for composing transition State informa 
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tion by referencing the history accumulation DB 104 (step 
a4). Various methods can be considered for the threshold 
value calculation. For example, it may be calculated accord 
ing to the amount of data accumulated in the history accu 
mulation DB 104, may be calculated by obtaining distribu 
tion of appearance times of all nodes, or may be calculated 
by obtaining an average of the appearance times of all the 
nodes and multiplying it by a given constant. The calculation 
may be performed by any methods. 

0092. When the threshold value is calculate in the thresh 
old value calculation section 105, the transition state infor 
mation generation Section 106 generates transition State 
information by Selecting a node of which appearance time 
exceeds the threshold value by utilizing the data in the 
history accumulation DB 104 (step as). 
0093 FIG. 5 shows one example of the transition state 
information. The transition State information has a tree 
structure, as shown in FIG. 5, in Such a fashion that: nodes 
(starting points) of a landmark or an area from which a travel 
Starts are arranged at the uppermost level immediately below 
a root; histories of past node transition from the respective 
nodes as base points, which indicate histories of travels 
among interSections, are expressed in a tree Structure, and 
nodes (destinations) Such as a landmark, an area, and the like 
where the travel ends are located at the lowermost level of 
the respective branches. Each node, which accompanies 
State information indicating that the automobile departs 
from, passes through or arrives at the node (data indicated in 
rectangular areas in FIG. 5), can be retrieved through the 
tree Structure under a condition Such as "a node where the 
automobile travels in a period from 9 a.m. to 12 p.m. of 
weekday as a retrieval key. Also, the number of pieces of the 
accompanying State information offers to respective fre 
quencies of departure from, passing through and arrival at 
the node. Thus, the transition State information contains 
information relating to the degree of transition, and this 
enables more efficient retrieval than retrieval of all the 
accumulate travel histories. 

0094) In FIG. 5, the dates and times indicated in FIG. 3 
are recorded as State information. Key information Serving 
as a condition for retrieval, Such as the aforementioned 
information on a driver and a fellow passenger may be 
recorded in addition. Also, the State information is recorded 
in Some of the nodes in FIG. 5, but is recorded in all the 
nodes actually. 

0.095 Upon generation of the transition state information, 
the condition determination section 107 determines a con 
dition for retrieval appropriate to prediction by the predic 
tion section 108 (step a6). FIG. 6 is a flowchart depicting 
one example of the operation of the condition determination 
Section 107. 

0096. The condition determination section 107 acquires 
information relating to the current State by referencing the 
history accumulation DB 104. A field for storing information 
relating to the current travel is present in the history accu 
mulation DB 104 in addition to a field for storing the past 
history information So that a route from departure to the 
current node can be extracted. Suppose that: the current 
position is a node “C9"; a travel history from departure is 
“L6 to C9'; and the date and time is 2 a.m. on June 3. 
Wherein, referring to date and time conditions (kinds of a 
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key), any conditions (categories) Such as “weekday,”“after 
noon, and "Summer can be extracted by referencing tables 
as indicated in FIG. 28. 

0097. After the condition determination section 107 
selects one combination, for example, “weekday and C9” 
among the conditions (step b1), a node Satisfying the con 
dition is retrieved from the transition State information (Step 
b2). In FIG. 5, the node “C9'501 corresponds to this. Then, 
one of nodes (nodes located at the lowermost level) having 
a possibility of future transition from this node as a base 
point is selected as a transition candidate node (step b3), a 
probability of transition toward the Selected node is calcu 
lated (step b4), and then, the obtained value is stored (Step 
b6). 
0098. The following method is employable as the tran 
Sition probability calculation method. 

Transition probability P(LnC9)=Freq(LnCond), 
Freq(C9Cond) 

0099 where the condition at that time is Cond, a fre 
quency of appearance at the base point C9 under the 
condition Cond is Freq(C9Cond), and a frequency that a 
transition candidate node (Ln) Satisfies the condition Cond is 
Freq(LnCond). 
0100 When the transition probability of one transition 
candidate node is calculated, whether other transition can 
didate nodes are present or not under the same condition is 
judged (step b5). When it is present, the transition probabil 
ity of that transition candidate node is calculated as well and 
the calculated value is Stored. 

0101 When no other transition candidate is present (No 
in b5), entropy for the transition probability under the 
condition is calculated from the Stored transition probabili 
ties (step b7), and the calculated value is Stored together with 
the condition (step b9). One example of the entropy calcu 
lation method where a probability of a travel toward one Li 
of destinations where the driver has been in the past is Pi 
under a given condition is indicated in the following expres 
SO. 

XPi(-log, Pi) (1) 

0102. After storing the entropy, whether any combina 
tions (e.g., possible combinations, “weekday and C9 and 
afternoon,”“weekday and “L6 to C9” and Summer,” and the 
like) other than the already Selected condition are present or 
not is judged (step b8). When it is present, the possible 
condition is Selected and the same operation is repeated. 
0103) When the entropy calculation for all of the condi 
tion combinations is completed, the condition combination 
of which entropy value Stored is the Smallest is determined 
as an optimum condition for retrieval (step b10). In other 
words, a kind and a category of a key used for retrieval of 
the travel history performed for travel destination prediction 
are determined as a condition for retrieval. 

0104 Referring again to FIG. 4, when the condition for 
retrieval is determined by the condition determination Sec 
tion 107, the prediction section 108 performs retrieval on the 
travel history under the condition for retrieval, and predicts 
a travel destination where the automobile will advance based 
on the retrieval result. Herein, a future transition destination 
node is determined by referencing the transition State infor 
mation generated from the travel history (step a7). The node 
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determination can be executed by various methods, for 
example, a method of Selecting the node having the highest 
prediction probability, a method in which a range is provided 
to each node according to the value of the prediction 
provability and a node having a range to which a random 
number value belongs is Selected, a method of Selecting all 
nodes having probability values exceeding a predetermined 
value, and a method of Selecting a given number of nodes in 
order from the node having the highest probability value. In 
addition, prediction of a node of a transition destination 
naturally enables prediction of a route to the predicted node 
by referencing the transition State information. 
0105. Upon prediction of the node of the transition des 
tination, the inter-node necessary time calculation Section 
109 estimates a necessary time for transferring from the 
current node to the node of the predicted destination (Step 
a8). For example, the transition State information is retrieved 
using the current node and the node of the predicted desti 
nation as a key, and an average value of time periods 
required for traveling between the nodes in the past is Set as 
an estimated necessary time. For this Setting, the necessary 
time may be obtained after the target information to be 
retrieved is narrowed by a condition Such as date, time 
period, and the like. Alternatively, the necessary time may be 
calculated by referencing the history accumulation DB 104 
in the case where information not indicated in the transition 
State information is Stored in the history accumulation 
database DB 104. 

0106 The information-to-be-presented determination 
section 110 determines information to be presented to the 
user by referencing the map information DB 103, such as 
information on the name and other materials of the predicted 
node, and information relating to the estimate necessary 
time and the estimated arrival time (step aS). The determined 
information is presented to the user (a driver and a fellow 
passenger) through the information presentation Section 111. 
One example of the Screen that presents information to a 
user is shown in FIG. 7. 

0107. It should be noted that the information to be 
presented may be acquired via a network. In this case, it is 
possible that the car navigation System Selects and presents 
information relating to a travel destination or a travel route 
predicted from received information. Or, it is possible that 
information indicating a predicted travel destination or 
travel route is uploaded to a Server on the network from the 
car navigation System, the relating information is Selected by 
the Server, and then, only information Selected in the Server 
is received by the car navigation System. 
0108. In the latter case, it is further possible that the 
history information accumulated in the history DB 104 is 
uploaded to the Server for allowing the Server to perform 
both prediction of a travel destination and Selection of 
information based on the prediction result. Wherein, it is 
expected that Some users are reluctant to upload all of their 
travel histories to the Server in View of privacy protection. 
For Such users, it is rational to upload least information, that 
is, only the predicted travel destination. In other words, all 
the travel histories may be uploaded to the server only for a 
user who provides permission. 

0109) It is noted that the present embodiment selects only 
a node appearing with a frequency exceeding the predeter 
mined value in generating the transition State information 
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from the travel history, which is for increasing the retrieval 
efficiency by reducing the size of the data to be retrieved. In 
other words, node Selection is not necessarily needed in a 
case with no special limitation on the retrieval efficiency, 
and the transition State information may be generated uti 
lizing all the nodes accumulated in the history accumulation 
DB 104. 

0110. Further, in the present embodiment, prediction is 
performed in Such a manner that the transition State infor 
mation is generated So as to contain all the State information 
having a possibility of being utilized in prediction, and then, 
a condition combination of which entropy has the minimum 
value is determined as a condition for retrieval by referenc 
ing the transition State information. Besides this method, 
however, a method is considered in which the condition 
determination Section 107 determines an appropriate condi 
tion in advance by performing the same processing as in the 
present embodiment by referencing the history accumula 
tion DB 104 and the transition state information generation 
Section 106 generates transition State information under the 
determined condition. 

0111. It is to be noted that determination of transition 
State information is performed by calculating entropy for the 
transition probability of the nodes (prediction probability of 
the predicted travel destination), but the present invention is 
not limited thereto. For example, the condition for retrieval 
may be determined based on another Statistical processing. 
0112 <Other Examples of Determination Method of 
Condition for Retrievald 

0113 (1) 
0114) Another processing example in the condition deter 
mination section 107 will be described with reference to the 
flowchart of FIG. 31. Herein, a hierarchical category struc 
ture relating to the kinds of a key Such as “date,”“time,” and 
“weather” as shown in FIG. 29 is supposed as a variation of 
the condition. 

0115 Suppose that: the route information until the cur 
rent time is “L6 to C9'; the current node is C9; and the 
current state includes “Monday,”“2 p.m., and “fine 
weather.” 

0116 First, the current node satisfying the route infor 
mation “L6 to C9 is retrieved from the transition state 
information indicated in FIG. 5 (step f1). In FIG. 5, the 
node 501 corresponds to this. 
0117 Next, likewise the above-mentioned procedures, 
each probability of transitions toward the transition candi 
date nodes in case where the condition Cond is Set to be the 
route information “L6 to C9 is calculated, entropy therefor 
is calculated and the calculated result is Set as Standard 
entropy (Step f2). 
0118. After the calculation of the standard entropy, three 
categories “weekday,”“afternoon,” and “fine weather” 
which have the highest abstraction degree that Satisfies the 
current State are determined as condition candidates (Step 

0119) Then, “weekday' is selected first among the con 
dition candidates (Step fa), and entropy in a condition 
candidate that satisfies the route information “L6 to C9 and 
“weekday” as a condition Cond is calculated (step f5) and is 
stored (step f7). 
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0120 Whether any condition candidates other than the 
already Selected condition candidate, “weekend” are present 
or not among the condition candidates determined in the Step 
f3 is judged (step f6). Herein, the categories “afternoon” and 
“fine weather” remains. “Afternoon” is selected next (step 
f4) for performing the same processing. 
0121 When the same processing is performed on the 
remaining category "fine weather and the processing for all 
the condition candidates is completed, whether an end 
condition is satisfied or not is judged (step fas). 
0122) Herein, the end condition is judged to be satisfied 
when either of the following two judgment criteria is Satis 
fied. The first judgment criterion is the case where the 
Standard entropy is the Smallest among the entropies for the 
respective condition candidates and the Standard entropy 
calculated in the Step f2. The Second judgment criterion is 
the case where every condition candidate corresponds to any 
of the categories located at the lowermost level in the 
hierarchical structure in FIG. 29 with no further concrete 
category being present. In either cases, the processing ter 
minates to determine the condition Selected at the present as 
an optimum condition (Step f). ASSume that the current 
Stage Satisfies the end condition, the optimum condition in 
this case is only the route information “L6 to C9 and no 
other condition Such as date and time is Selected. 

0123 Suppose herein that the entropy when “afternoon” 
is Selected is the Smallest. Then, the entropy value therefor 
is set as the standard entropy (step f2) and the category 
“afternoon” is made one-level concrete into “2 a.m. to 3 
a.m.' So that “weekend,”“fine weather,” and “2 a.m. to 3 
a.m. are determined as new condition candidates (Step f3). 
Subsequently, the same processing is performed on the new 
condition candidates (steps f4 to f6). 
0.124. If the end condition is satisfied at this time, the 
optimum conditions are the route information “L6 to C9” 
and "afternoon.” On the other hand, if the end condition is 
not Satisfied, for example, that the entropy for “weekday' is 
the Smallest, the processing of the Steps f2 to fs are repeated 
further with the entropy value therefor used as standard 
entropy until the end condition is Satisfied. 
0.125 For example, when the categories “weekday,”“2 
a.m. to 3 a.m., and “fine weather' are determined as the 
optimum conditions, a transition probability is calculated for 
only the case where the automobile has traveled along the 
route “L6 to C9” within the period of “2 a.m. to 3 a.m.” on 
a “weekday” of “fine weather,” to determine a transition 
destination node. 

0126 (2) 
0127. Another processing example in the condition deter 
mination section 107 will be described with reference to the 
same drawing, FIG. 31. Suppose that the route information 
until the current time is “L6 to C9, the current node is C9, 
and the current state includes “Monday,”“2 pm.,” and “fine 
weather.” 

0128. The current node satisfying the route information 
“L6 to C9 is retrieved from the transition state information 
indicted in FIG. 5 first (step f1). The node 501 corresponds 
to this in FIG. 5. Then, likewise the method described 
above, each provability of transition toward the transition 
candidate nodes with the condition Cond set to the route 
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information “L6 to C9 is calculated and entropy therefor is 
calculated to Set the calculated result as Standard entropy 
(step f2). 
0129. Upon calculation of the entropy, a category one 
level concreted from the “ROOT” in the condition category 
hierarchy in FIG. 29 is determined as a condition candidate 
(step f3). Specifically, as the condition candidates, “week 
day” and “holydays” are set for the date condition, “morn 
ing.'"afternoon, and “evening are set for the time condi 
tion, and “fine weather,”“cloudy weather,” and “rainy 
weather are set for the weather condition. 

0.130. The categories into which the condition of day of 
the week is made concreted, “weekday” and “holydays” are 
Selected among these candidates (step fa); each transition 
probability and entropy therefor of candidates Satisfying the 
route information “L6 to C9” in the transition state infor 
mation in FIG. 5 in the case where they are categorized into 
“weekday” and “holydays” are calculated (step f5); and 
then, the calculated entropy value is stored (Step f7). 
0131 Next, the categories into which the time condition 
is made concreted, "morning.'"afternoon, and “evening” 
are selected (step fa); each transition probability and entropy 
therefor of candidates satisfying the route information “L6 
to C9” in the transition state information in FIG. 5 in the 
case where they are categorized into “morning,'"afternoon,” 
and “evening” (step f5) are calculated; and then, the calcu 
lated entropy value is stored (step f7). The same entropy 
calculation is performed for the weather condition. 
0132) Subsequently, the end condition is judged as 
described above in step f. 
0.133 For example, if the entropy in the case where the 
time condition is made concrete into “morning,'"after 
noon, and “evening” is the Smallest, condition candidates 
of five categories in total are determined in the next Step f3, 
that is: the category of “weekday” and “holydays'; the 
category of “fine weather,”“cloudy weather,” and “rainy 
weather ; the category into which "morning” is made 
concrete, “6 a.m. to 7 a.m.,”“8 a.m. to 9 a.m., and “10 a.m. 
to 11 a.m.; the category into which “afternoon” is made 
concrete, “12 p.m. to 1 p.m.,'"2 p.m. to 3 p.m., and “4 p.m. 
to 5 p.m.'; and the category into which “evening” is made 
concrete, “6 p.m. to 7 p.m.,”“8 p.m. to 9 p.m., and “10 p.m. 
to 11 p.m.” 

0134) The difference between the above described two 
kinds of processing lies in that: the former calculates the 
entropy in only the candidates Satisfying the Same condition 
as the current State in the State information Such as day of the 
week, time, and the like in the past travel data indicated in 
the transition state information in FIG. 5 (for example, when 
“weekday” is provided as the condition of day of the week 
because today is Monday, only the entropy in the candidates 
Satisfying “weekday” among the past cases in the Same route 
is calculated.), while the latter calculates the entropy in all 
the cases in the same route. 

0135) It is to be noted that it is thought that the condition 
categories as in FIG. 29 differ depending on users (for 
example, Some users’ holidays are Saturday and Sunday 
while other users’ holidays are Monday and Tuesday.), and 
therefore, means for acquiring Such condition categories 
may be provided So that each user can utilize different 
condition categories. 
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0.136 Further, information from start of the current travel 
to the current position is utilized as a condition in the present 
embodiment, but other history information in a travel before 
the current travel (information relating to starting point, 
route, time and date, and the like) may be reference in 
addition. 

0.137 Moreover, it is possible to provide plural kinds of 
hierarchical Structures of condition categories as shown in 
FIG. 29 for the same key (e.g., time condition). In this case, 
each entropy in the hierarchical Structures is calculated So 
that each condition is determined, and the prediction is 
performed under the condition having the Smallest entropy 
among the entropies as a final condition. Whereby, Various 
categories for the layer lower than “afternoon from 12 a.m. 
to 5 p.m.” can be taken into consideration, Such as categories 
of “12 p.m. to 2 p.m., and "3 p.m. to 5 p.m., categories of 
“12 p.m. to 1:30 p.m.," 1:30 p.m. to 3 p.m., and “4 p.m. to 
5 p.m.,” in addition to “12 p.m. to 1 p.m.,”“2 p.m. to 3 p.m.” 
and “4 p.m. to 5 p.m.' shown in FIG. 29. 
0138 Furthermore, the node judgment section 102 
judges, upon detection of the position information by the 
position detection section 101, whether it is a node or not 
and only a node is accumulated in the history accumulation 
DB 104 in the present embodiment. However, other consti 
tutions are possible. For example, the position information 
as detected is accumulated and the node determination 
Section 102 operates at appropriate intervals thereafter for 
extracting only a node. 
0.139. It is also possible that the information-to-be-pre 
sented determination section 110 determines only the name 
of a predicted travel destination initially as the information 
to be presented, and then, the estimated necessary time and 
other detailed information relating to only the node that the 
user Selects in the presented information is output. Alterna 
tively, a route Setting, which is one of the functions of the car 
navigation System, may be performed with the Selected node 
Set as a destination. 

0140. It should be noted that means for acquiring infor 
mation for Specifying a user Such as a driver and a fellow 
passenger may be provided further to the constitution of the 
present embodiment for accumulating history accumulation 
data for each user. This enables appropriate prediction 
according to a user and prediction according to difference in 
fellow passenger even in the case where a plurality of users 
use the same car navigation System. Various methods are 
considered as the method of acquiring information for 
Specifying a user. For example, direct input by a user, 
acquisition of equipment ID, user information, or the like by 
communication by a user-carrying information terminal, 
Such as a mobile phone and a PDA via radio Such as 
Bluetooth and IrDA, judgment from a car key that Stores 
information for Specifying a driver, and person judgment by 
an on-board camera. No limitation is imposed. 
0.141. It can be also thought that node information indi 
cating a node name that a user has registered and a node 
name other than a proper name are Stored in the map 
information DB 103 on a user-by-user basis and the node 
information to be referenced is changed according to the 
acquired information for Specifying a user. When a node 
“office' is to be registered, for example, there may be cases 
where it is “XY Manufacturing Corporation” for a father as 
a driver and “YZ Trading Corporation” for a son as a driver. 
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Further, it is possible that each user insert his/her memory 
card Storing his/her individual node information into the car 
navigation System for referencing the map information DB 
103 and the memory card. Alternatively, the node informa 
tion may be Stored on a network. 
0142. In addition, as the history information stored in the 
history accumulation DB 104, intersections may be accu 
mulated as nodes, in addition to accumulation of node Series, 
utilizing, for example, information on roads that the auto 
mobile has traveled (link connecting between intersections). 
Specifically, when a road connecting the nodes C8 with C20 
is expressed as a link Link(8, 20), the accumulated infor 
mation Such as “L6,”“C8,”“C20, and “L12” shown in FIG. 
3(c) is recorded in terms of “L6,”“Link(8, 20),” and “L12.” 
A travel destination can be predicted by the same method as 
in the present embodiment even in the case where the travel 
history is accumulated in Such terms. 
0143 (Second Embodiment) 
014.4 FIG. 8 shows a constitution of a car navigation 
System as an information acquisition System according to the 
second embodiment of the present invention. Detailed 
description is omitted about elements operating in the same 
manner as the operation of those in the first embodiment 
among the elements to which the reference numerals com 
mon to those in FIG. 1 are assigned in FIG. 8. 
0145. In FIG. 8, reference numeral 801 denotes an infor 
mation receiving Section that receives information from 
outside via a network, a broadcast wave, or the like, and 802 
denotes a received information DB that accumulates infor 
mation that the information receiving section 801 receives. 
Also, reference numeral 803 denotes an input interpretation 
Section that interprets an input from a user upon receipt. The 
information-to-be-presented determination section 110 
determines information to be presented to a user relating to 
a travel destination predicted by the prediction section 108 
by referencing the map information DB 103, the received 
information DB 802, and the interpretation of the input 
interpretation section 803. 
0146 FIG. 9 indicates one example of the information 
stored in the map information DB 103. In the present 
embodiment, as shown in FIG. 9, information relating to 
genres to which the respective nodes belong is Stored in the 
map information DB 103, in addition to the information 
indicating the position and the name of each node as shown 
in FIG. 2 (not shown in FIG. 9). For example, a node ID 
“L3’ has a name “C Co-op' and belongs to a genre “super 
market.” 

0147 FIG. 10 indicates one example of the information 
received by the information receiving section 801 and 
accumulated in the received information DB 802. In the 
example of FIG. 10, there are accumulated: information 
indicating positions Such as names, latitudes/longitudes and 
the like of landmarks and areas that have information; 
detailed relating information; and other information Such as 
image, Video and the like. Addresses and the like may be 
used as information indicating the positions, besides the 
latitudeS/longitudes. 
0.148. The operation of the information-to-be-presented 
determination section 110 in the present embodiment will be 
described next with reference to the flowchart of FIG. 11. 
Wherein, the prediction section 108 in the present embodi 
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ment predicts a plurality of travel destinations and obtains 
the respective prediction probabilities thereof, as shown in 
FIG. 12. 

014.9 First, one of the nodes predicted by the prediction 
Section 108 is selected as a prediction candidate (step c1), 
and the name of the Selected node is retrieved from the map 
information DB 103 (step c2). Herein, a node “L131” is 
Selected from the nodes indicated in FIG. 12, and “Kamet 
ani Golf Shop” is acquired as the name of the node “L131.” 
0150. Subsequently, whether the prediction probability 
that the automobile might advance for the node Selected in 
the Step c1 exceeds a predetermined value or not is judged 
(step c3). In the present embodiment, the predetermined 
value is set to be “0.25.” The prediction probability of the 
node “L131' at this time is 0.31, which exceeds the prede 
termined value, so that the node name “Kametani Golf 
Shop” is Stored as a candidate for information to be pre 
Sented (Step c4). 
0151. If a node of the prediction candidate other than 
“L131” is present (Yes in step c8), a next candidate “L18” 
is selected (Step c1) and the name of the node is retrieved to 
acquire the name “Bonjour” (step c2). “L18” has a predic 
tion probability of 0.26, which exceeds the predetermined 
value, so that the node name “Bonjour” is stored as well as 
“L131. 

0152 “L3” is selected as a next candidate (step c1), to 
acquire the name “C Co-op' (step c2). The probability value 
thereof is 0.18, which does not exceed the predetermined 
value (No in step c3), so that “supermarket,” which is the 
genre name of the node "L3, is acquired by referencing the 
map information DB 103 (step c5). Then, link information 
connecting between the genre "Supermarket' and the name 
“C Co-op” of the node “L3” is generated (step c6), and the 
genre name and the node name are Stored as a candidate for 
information to be presented. (Step c7). 
0153. The same processing is performed on the remain 
ing node "L52. As a result of the processing, items of the 
information to be presented as indicated in FIG. 13 are 
determined (step c9). When the items of the information to 
be presented are determined in this way, information corre 
sponding to the items is retrieved by referencing the 
received information DB 802 to determine the contents to be 
presented (step c10). 
0154 FIG. 14 shows an example of information deter 
mined by the information-to-be-presented determination 
section 110 and presented by the information presentation 
Section 111. The presented information is structured So as to 
be able to follow the links of FIG. 14(B) or FIG. 14(C) and 
FIG. 14(D) from the top page of FIG.14(A). When an input 
Specified by a user is interpret in the input interpretation 
section 803, the information on a linked end is presented 
accordingly. Further, in the Screens displaying shops shown 
in FIG. 14(B) and FIG. 14(D), image or video information 
is replayed as information accumulated in the received 
information DB 802, in addition to the text information. 

0155 FIG. 15 shows an example where such information 
is presented to a user on a Screen of the car navigation 
system. The names “Kametani Golf Shop” and “Bonjour” as 
the travel destinations “L131” and “L18” having the pre 
diction probabilities exceeding the predetermined value, and 
the genre name “Supermarket' as the travel destinations 
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“L3’ and “L52” having the prediction probabilities not 
exceeding the predetermined value are determined as the 
information to be presented and are presented. In this way, 
a candidate destination having not So high prediction prob 
ability is presented as a genre, thereby reducing possibility 
of rendering a user annoyed by presenting wrong predicted 
destination. 

0156. It is noted that other aspects of information pre 
Sentation are possible. For example, for the nodes having 
prediction probabilities exceeding the predetermined value, 
such as “Kametani Golf Shop,”“Bonjour,” not only the items 
but also detailed information relating thereto are displayed 
in the top page while only the items are presented for the 
other nodes. Alternatively, only the genres may be displayed 
in the top page regardless of their prediction probabilities. 
Further, the names (landmark names, area names, and the 
like) of all the nodes may be displayed rather than the 
genres. 

O157 Display may be changed according to whether a 
landmark to be presented is the user's destination or is on the 
predicted travel route. For example, the node name and the 
genre name may be displayed for the destination and the 
node on the route, respectively. 
0158 Moreover, as described in the first embodiment, 
prediction of a travel destination node by the prediction 
section 108 naturally enables prediction of the route up to 
the node. 

0159. Hence, commercial information relating to a land 
mark existing in the vicinity of the predicted route may be 
presented in addition to the commercial information relating 
to the predicted node (landmark). 
0.160) Furthermore, as the information to be presented, 
information on the necessary time described in the first 
embodiment or information relating to the predicted desti 
nation accumulated in the map information DB 103 may be 
represented. 

0161) (Third Embodiment) 
0162 FIG. 16 shows a constitution of a car navigation 
System as an information acquisition System according to the 
third embodiment of the present invention. Detailed descrip 
tion is omitted about elements operating in the same manner 
as the operation of those in the first and Second embodiments 
among the elements to which the reference numerals com 
mon to those in FIG. 1 and FIG. 8 are assigned in FIG. 16. 
0163 Herein described will be each operation of the 
information receiving section 801, the received information 
DB802, the prediction section 108, the inter-node necessary 
time calculation section 109, and the information-to-be 
presented determination section 110. 
0164. The information receiving section 801 receives 
information relating to road/traffic by utilizing a network, a 
broadcast wave or the like, and the received information DB 
802 accumulates the received road/traffic information. 

0.165. The prediction section 108 predicts one or more 
travel destination nodes, and then, predicts each node tran 
Sition Series from the current node to the predicted node(s), 
that is, one or more travel routes. 

0166 The inter-node necessary time calculation section 
109 calculates a necessary time required for transferring 



US 2005/0251325 A1 

between the current node and a predicted node (destination 
of the current travel). For example, as described in the first 
embodiment, an average value of past travel times for 
transferring between the current node and the predicted 
destination node is calculated as an estimated necessary time 
by referencing the transition State information generated by 
the transition State information generation Section 106. 
Wherein, the necessary time may be obtained after further 
narrowing the object of retrieval under a condition Such as 
date, time and the like. Or, in the case where information not 
indicated in the transition State information is Stored in the 
history accumulation DB 104, the necessary time may be 
calculated by referencing the history accumulation DB 104. 
Processing other than the above examples is possible. For 
example, it is possible to calculate an average travel time 
between two arbitrary nodes included in the travel route 
predicted by the prediction section 108 among two or more 
nodes that the information-to-be-presented determination 
section 110 selects upon receipt of the information of the 
received information DB 802 and of the map information 
DB 103. 

0167 The information-to-be-presented determination 
Section 110 selects two or more nodes to be sent to the 
inter-node necessary time calculation section 109 by refer 
encing the received information DB 802 and the map 
information DB 103. Also, it determines information to be 
presented to the user by referencing the route information 
predicted by the prediction section 108, the estimated nec 
essary time between the given nodes which is calculated by 
the inter-node necessary time calculation Section 109, and 
the route/traffic information accumulated in the received 
information DB 802. 

0168 The processing flow in the present embodiment 
will be described with reference to the flowchart of FIG. 17. 

0169 First, the prediction section 108 predicts one or 
more route information (step d1). FIG. 18 shows one 
example of the predicted route information. The number of 
pieces of the route information may be plural as in FIG. 18 
or only one. 
0170 Upon prediction in the step d1, the information-to 
be-presented determination Section 110 compares the road/ 
traffic information accumulated in the received information 
DB 802 with the predicted route information as shown in 
FIG. 18 to judge whether the road/traffic information relat 
ing to the predicted route is present or not (step d2). FIG. 19 
shows a concrete example of the road/traffic information. AS 
shown in FIG. 19, the road/traffic information herein 
includes items Such as road names, Sections, and relating 
information. The elements composing Section information 
are stored in the map information DB 103, as referred to in 
FIG. 2. 

0171 The judgment method herein will be described. 
The information-to-be-presented determination section 110 
first converts the section information of the road/traffic 
information as indicated in FIG. 19 into the node expression 
by referencing the map information DB 103. For example, 
Section information of "Sumoto-kita to Sumoto-minami' is 
converted into the node information of “C13 to C20. Next, 
whether there are Sections agreeing with the converted node 
information or not is judged by comparing the converted 
node information with the predicted route information in 
FIG. 18. The result of this judgment indicates that the route 
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with priority number 1 includes “C13 to C20.” In other 
words, the step d2 results in selection of the section “C13 to 
C20” (step d3). 
0172 Subsequently, the inter-node necessary time calcu 
lation section 109 calculates, by referencing the transition 
State information, an average necessary time required for 
traveling the route with the priority number 1 in the past 
(hereinafter referred to as route average necessary time), and 
an average necessary time required, in the past, for traveling 
between the nodes “C13 to C20 selected by the informa 
tion-to-be-presented determination section 110 (hereinafter 
referred to as Section average necessary time) (Step d4). 
Suppose herein that the route average necessary time and the 
Section average necessary time are calculated to be "80 
minutes” and “20 minutes,” respectively. 
0173 Next, the information-to-be-presented determina 
tion section 110 compares the necessary time, “30 minutes' 
of the section corresponding to “C13 to C20” accumulated 
as relating information in the received information DB 802 
with the Section average necessary time, "20 minutes' 
calculated by the inter-node necessary time calculation 
Section 109 to calculate a differential time, “10 minutes' 
(step d5). Then, the differential time, “10 minutes” and the 
route average necessary time, "80 minutes' are factored to 
determine "90 minutes” as predicted necessary time (Step 
d6). 
0.174. The information-to-be-presented determination 
section 110 further performs conversion from the node 
number to the name of a landmark or the like by referencing 
the map information DB 103 to determine the information to 
be presented to the user (step d7). 
0175 FIG. 20 shows an example of a screen that the 
information presentation Section 111 presents to the user. In 
FIG. 20, the screen displays: the names of the predicted 
destinations, the estimated necessary time obtained by ref 
erencing the road/traffic information; and the received road/ 
traffic information. 

0176). It is to be noted that the aspect of the presented 
information is not limited to those referred to herein, and 
only the road/traffic information relating to the predicted 
route may be presented. This eliminates the need of the 
inter-node necessary time calculation section 109. 
0177 (Developmental Example) 

0178. The constitution shown in FIG. 21 can be consid 
ered as an example attained by developing the aforemen 
tioned third embodiment. In FIG. 21, a route search section 
2101 is provided, different from that in FIG. 16. 
0179 Operation of the route retrieval section 2101 will 
be described. When it is judged in the necessary time 
comparison Step d5 or necessary time determination Step d6 
that longer time is required than the past average necessary 
time in the route predicted to be a route along which the 
automobile will advance, the route search section 2101 
receives, from the information-to-be-presented determina 
tion section 110, the predicted route information indicated in 
FIG. 18 and information read out from the received infor 
mation DB 802, while searching a route of which necessary 
time is shorter than that of the predicted route by referencing 
the map information DB 103. The algorithm for the search 
is not limited and the detailed description thereof is omitted 
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here. When the route in which necessary time is shorter than 
that in the predicted route is hit in the Search, the information 
presentation Section 111 presents the information relating to 
the hit route to the user. 

0180 Further, the route search section 2101 may search, 
with priority, a route which the user has traveled in the past 
and in which necessary time is further shorter by referencing 
the history accumulation DB 104, the transition state infor 
mation, or the inter-node necessary time calculation Section 
109. 

0181. The other route may be searched not only when the 
constraint on the necessary time described as above is not 
Satisfied but also when there is regulation information relat 
ing to the predicted route, Such as closure. 
0182 (Fourth Embodiment) 
0183 FIG. 22 shows a constitution of a car navigation 
System as an information acquisition System according to the 
fourth embodiment of the present invention. Detailed 
description is omitted about elements operating in the same 
manner as the operation of those in the Second embodiment 
among the elements to which the reference numerals com 
mon to those in FIG. 8 are assigned in FIG. 22. 
0184 Reference numeral 2201 denotes a frequency cal 
culation Section that calculates each frequency of appear 
ance at the nodes (landmark, area) where the user has made 
a stop in the travel history, and 2202 denotes a frequency 
storage DB for storing the frequency calculated by the 
frequency calculation Section 2201. 
0185 FIG. 23 is a flowchart depicting operation for 
determining information to be presented by the information 
to-be-presented determination section 108. 
0186 The information-to-be-presented determination 
Section 110 Selects one among the predicted travel destina 
tions as a prediction candidate (Step e1) upon receipt of the 
result of prediction as indicated in FIG. 12 from the pre 
diction section 108, and then, references the prediction 
probability of the Selected prediction candidate (step e2). 
When the prediction probability exceeds a predetermined 
value, the prediction candidate is Stored as a candidate to be 
presented to the user (step e6). On the other hand, when the 
probability value does not exceed the predetermined value, 
the frequency of this prediction candidate is acquired by 
referencing the frequency storage DB 2202 (step e3). This 
prediction candidate is Stored as a candidate to be presented 
to the user when the acquired frequency exceeds a prede 
termined value (Step e6), otherwise it is not stored. Then, any 
other prediction candidates are searched (Step e5), and the 
Same operation is repeated when there is any prediction 
candidate. 

0187 When the processing for all the predicted candi 
dates is completed, information relating to the Stored can 
didates to be presented as the predicted destinations is 
determined as items to be presented (step e7), and informa 
tion relating thereto is determined as a content to be pre 
sented by referencing the map information DB 103 or the 
received information DB 802 (step e8). 
0188 It is to be noted that various methods as the method 
of determining a candidate to be presented are thought other 
than the method mentioned above. For example, in a case 
employing the frequency, a criterion as to whether a rate of 
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the frequency of a predicted candidate node which occupies 
the total frequency of landmarks and areas where the user 
has been in the past exceeds a predetermined value may be 
used rather than Setting the criterion as to whether the 
frequency exceeds the predetermined value as a condition 
for candidate representation. Alternatively, it is possible that 
the frequency Storage DB 2202 Stores frequencies on a per 
genre basis as indicated in the Second embodiment and the 
frequency of a genre as a whole to which the node belongs 
is used as a criterion for judgment rather than the frequency 
of a Single predicted candidate node. In addition, each 
prediction candidate may be judged taking account of both 
the prediction probability obtained by the prediction section 
108 and the frequency stored in the frequency storage DB 
2202 as criteria. 

0189 (Fifth Embodiment) 
0.190 FIG. 24 shows a constitution of a car navigation 
System as an information acquisition System according to the 
fifth embodiment of the present invention. Detailed descrip 
tion is omitted about elements operating in the same manner 
as the operation of those in the aforementioned embodi 
ments among the elements to which the reference numerals 
common to those in FIG. 1 are assigned in FIG. 24. 
0191 Reference numeral 2401 denotes a pseudo-transi 
tion State information generation Section that generates, 
upon determination of the predicted destination by the 
prediction Section 108, pseudo-transition State information 
after a travel from the current transition state information 
and the predicted result, likewise the first embodiment, 
under a hypothesis that the user would have traveled as 
predicted. Reference numeral 2402 denotes a pseudo-con 
dition determination Section that determines a pseudo-con 
dition for retrieval from the pseudo-transition State informa 
tion generated by the pseudo-transition State information 
generation section 2401, likewise the first embodiment. 
0.192 Of the two types of operation described in the first 
embodiment with reference to the category hierarchy of 
FIG. 29, information relating to the state at departure from 
the predicted travel destination (day of the week, time, 
weather, and the like) is necessary for allowing the pseudo 
condition determination section 2402 to perform the former 
operation. Alternatively, when the pseudo-condition deter 
mination Section 2402 performs the latter operation, Such 
State information is unnecessary in the pseudo-condition 
determination 2402 but is necessary in the prediction Section 
108. 

0193 The following method is considered as the method 
of acquiring the above information. Retrieval on the history 
accumulation DB 104 can lead to calculation of an average 
of time periods (hereinafter referred to as stopover periods) 
spent until the automobile departs from a predicted travel 
destination (target destination) in the case where the auto 
mobile arrives at the target destination from the current 
position. If the average stopover period is factored in the 
estimated arrival time at which the automobile arrives at the 
predicted travel destination, States about the day of the week, 
time, and the like at departure from the predicted travel 
destination can be acquired. 
0194 When variance in the stopover periods is large in 
calculating an average Stopover period by retrieval on the 
history accumulation DB 104, the reliability of the average 
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value is lowered. In this case, the Stopover periods are 
divided into Several Small groups of variance, respective 
average values of the groups are calculated as Stopover 
period candidates, and then, pseudo-condition determination 
or prediction is performed on all the candidates. 
0.195. It is noted that in the case where the state of 
departure from the predicted target destination is alienated 
from the State information acquired in advance, the usual 
prediction processing as described in the first embodiment is 
performed afresh. 
0196. Usually, it takes time to complete the processing in 
the transition State information generation Section 106 and 
the condition determination section 107. For this reason, it 
takes too much time to present information if the Series of 
processing in which: the current position is detected; the 
travel history is updated; the latest transition State informa 
tion is generated; and an optimum condition for retrieval is 
determined is performed at Start of the automobile engine, 
for example. In short, it is difficult to present information 
relating to a predicted target destination immediately after 
the user Starts the engine. 
0197). In this connection, when user's travel destination 
or travel route is predicted in the middle of a certain travel, 
the following processing is performed in advance before the 
user initiates behavior for departing from the predicted 
travel destination (e.g., starting engine, opening automobile 
doors, and the like). 
0198 Namely, pseudo-transition state information at 
engine Start for a next travel, in detail, at engine Start at the 
currently predicted target destination, is generated by the 
pseudo-transition State information generation Section 2401, 
and the condition for retrieval at that time are determined by 
the pseudo-condition determination section 2402. This 
enables prediction completion within a short period of time 
when the engine Starts for the next travel, with a result that 
necessary time information relating to the predicted target 
destination (a new travel destination or travel route) and 
other relating information can be presented to the user 
quickly. 
0199 The prediction using the pseudo-transition state 
information and the pseudo-condition can be performed not 
only at engine Start but also any timing when advanced 
prediction is desired. 
0200. In addition, as the timing of generation of the 
pseudo-transition State information, of determination of the 
pseudo-condition, or of pre-prediction using them, other 
timing is considered Such as timing when a value of the 
probability that the automobile might travel toward a pre 
dicted travel destination exceeds a predetermined threshold 
value. 

0201 Further, a constitution without providing the 
pseudo-transition State information generation Section 2410 
and the pseudo-condition determination Section 2402 can be 
considered as a constitution other than that in FIG. 24. With 
this constitution, the latest transition State information and a 
condition for retrieval which are already generated at the 
time of prediction by the prediction section 108 are used 
rather than the pseudo-transition State information and the 
pseudo-condition. 
0202 Referring to the information to be presented and 
the prediction method, any of those described in the above 
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embodiments is employable. AS timing of presentation of 
Such information, presentation in an initial Screen at power 
on of the car navigation System is effective, but information 
may be presented in a Screen appearing after the initial 
Screen. Moreover, presentation of information on a target 
destination candidate predicted to be a destination in a next 
travel and on the necessary time required for arriving 
thereat, and traffic information on the route, which Serve as 
indexes of next departure time for arriving at the target 
destination in time, is greatly effective for users. In this 
connection, a target destination candidate, estimated arrival 
time, and traffic information on the assumption that the 
automobile Starts at as-estimated departure time calculated 
by the above described method may be displayed, for 
example. Further, if information relating to an average 
stopover period at a node can be acquired, it is possible to 
display a target destination candidate, estimated arrival time, 
and traffic information in every departure time when each 
30-minute or one-hour interval elapses Since the average 
stopover period as a reference elapses. 

0203 Travel end can be detected by detecting a state such 
as a State where the automobile does not move for a long 
time at a target destination, a State where the gear is shifted 
into parking, a State where the emergency brake is yanked, 
and the like. 

0204 (Sixth Embodiment) 
0205 FIG. 25 shows a constitution of a car navigation 
System as an information acquisition System according to the 
sixth embodiment of the present invention. Detailed descrip 
tion is omitted about elements operating in the same manner 
as the operation of those in each of the above embodiments 
among the elements to which the reference numerals com 
mon to those in FIG. 8 are assigned in FIG. 25. 

0206. In FIG. 25, the information-to-be-presented deter 
mination section 110 receives the result of prediction by the 
prediction Section 108, and determines information relating 
to the predicted travel destination and the like among the 
information accumulated in the received information DB 
802 as information to be presented, likewise the above 
described embodiments. In the present embodiment, a cog 
nitive load of a user to whom the information is presented is 
taken in account further in determining the information to be 
presented. 

0207 Reference numeral 2501 denotes a first information 
presentation Section that performs information presentation 
to a user carrying a high cognitive load, Such as a driver; 
2502 denotes a second information presentation section that 
performs information presentation to a user carrying a 
not-So-high cognitive load compared with the driver, Such as 
passengers occupying the front Seat and the rear Seat; and 
2503 is a speech Synthesis Section that generates data for 
outputting Via Voice the information to be presented deter 
mined by the information-to-be-presented determination 
section 110. The first information presentation section 2501 
also presents speech information Synthesized by the Speech 
synthesis section 2503, together with text/image information 
determined to be presented by the information-to-be-pre 
sented determination section 110. On the other hand, the 
Second information presentation Section 2502 presents text/ 
image information determined to be presented by the infor 
mation-to-be-presented determination Section 110. 
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0208 Suppose that the prediction section 108 predicts 
“F-Mart” as a travel destination and the received informa 
tion DB 802 accumulates information as indicated in FIG. 
26. On “F-Mart' 

0209 The information-to-be-presented determination 
section 110 determines respective information to be pre 
Sented to the first and Second information presentation 
sections 2501,2502 based on the information in FIG. 26, in 
accordance with a given rule. The given rule may be, for 
example, “to present indeX information via Voice to a user 
carrying a high cognitive load while presenting it to a user 
carrying a low cognitive load together with detailed topics 
and an image or Video.” In accordance with the rule, the 
information-to-be-presented determination section 110 
determines to present speech information on “Bargain Infor 
mation”, which is index information in FIG. 26, as an output 
to the first information presentation section 2501 and to 
present image information including the detailed topics in 
FIG. 26 and other information as an output to the second 
information presentation section 2502. 

0210 FIG. 27(A) and FIG. 27(B) shows examples of 
information presentation by the first information presenta 
tion section 2501 and information presentation by the sec 
ond information presentation Section 2502, respectively. 
Referring to the example in FIG. 27(A), the detailed topics 
as illustrated in FIG. 27(B) may be displayed or presented 
Via Voice when a user requests to acquire detailed topics by 
speech or by inputting a command after the index informa 
tion is notified via Voice to the user. 

0211 AS described above, in the present embodiment, 
information to be presented is determined according to the 
cognitive load of a person who is browsing certain infor 
mation after acquisition of the information. For example, 
media Such as detailed topics, an image and/or vide are 
presented to a user carrying a low cognitive load and capable 
of browsing, while speech information or abstract informa 
tion is provided to a user carrying a high cognitive load. This 
enables information presentation to a user according to the 
degree of user's cognitive load. 

0212. It should be noted that the contents of the infor 
mation to be presented is not limited to the above, and 
information may be presented taking account of user's 
cognitive load. 
0213. It is possible to provide cognitive load judgment 
means that judges the degree of a cognitive load, for 
example, instead of plural information presentation Sections 
according to the degree of user's cognitive load, So that the 
content of the information to be presented through a single 
information presentation Section is altered according to the 
degree of the judged cognitive load. For example, the State 
of the automobile is detected and if it is judged that the 
cognitive load is low when the automobile is in a parking 
State, detailed topics, and image and/or Video are presented. 
While, when it is judged that the cognitive load is high when 
the automobile is in a running State, information may be 
presented via Voice or abstract information may be pre 
Sented. 

0214. It should be noted that the car navigation system is 
referred to as equipment for providing information to a user 
in each of the above embodiments, but information equip 
ment applicable to the present invention is not limited to the 
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car navigation System. For example, information terminals 
carried daily by users, Such as mobile phones, PDAS can 
realize the aforementioned embodiments only if they are 
capable of Sensing position information. An automobile 
boarding a car navigation System is employed as the mobile 
body in each of the above embodiments, but the present 
invention can be realized in other cases, Such as the case 
where a human being as a mobile body carrying information 
equipment travels on foot, by train, and the like. 
0215. Further, the illustrated constitutions are provided 
within the car navigation System fully in the respective 
embodiments. But the present invention is not limited 
thereto and the information equipment carried by a user only 
needs to have at least the position detection section 101 and 
the information presentation Section 111 (or first and Second 
information presentation sections 2501,2502). All or a part 
of the other functions may be provided in an external Server 
connected to a network. Specifically, Such a constitution is 
possible in which position information detected by the 
position detection Section 101 is Sent to and accumulated in 
the Server; and upon prediction in the Server, information 
relating to the predicted place is Sent to the car navigation 
System. Such a constitution is especially effective in the case 
where the information equipment is a mobile phone or a 
PDA. 

0216) Moreover, the information acquisition method in 
the present invention can be realized by allowing a computer 
installed in at least one of information equipment and a 
Server to execute a program. 

0217) Furthermore, a VICS (Vehicle Information and 
Communication System) or a broadcast wave may be uti 
lized for information acquisition, rather than the network. 
0218. The information received in the information 
receiving section 801 is accumulated in the received infor 
mation DB 802 and information relating to a predicted 
destination is extracted therefrom and is presented to a user 
in each of the embodiments. Besides, the following consti 
tution can be considered. Namely, an information Sending 
Section for Sending information to a network is provided So 
that: the information Sending Section Sends, upon prediction 
of a travel destination by the prediction section 108, infor 
mation indicating the predicted place to the Server; the 
Server extracts information relating to the predicted place 
from the accumulated information and Sends it to the car 
navigation System; and the information receiving Section 
801 presents the received information. With this constitu 
tion, only necessary information is Sent and received via the 
network, which is effective in the case where there is time 
from prediction to information presentation. Further, another 
constitution is possible in which information on a wide 
range including the current position and a predicted travel 
destination is acquired in advance and accumulated in the 
received information DB 802, and necessary information is 
extracted and presented upon determination of the predicted 
travel destination. 

0219. In each of the embodiments, the transition state 
information generation Section 106 generates transition State 
information from a travel history, and the condition deter 
mination 107 and the prediction section 108 operate using 
the thus generated transition State information. However, a 
constitution without providing the transition State informa 
tion generation Section 106 can be thought. In this case, the 
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condition determination section 107 and the prediction sec 
tion 108 perform determination of a condition for retrieval 
and prediction of a travel destination, respectively, directly 
from the information on the travel history as indicated in 
FIG 3. 

0220. In each of the embodiments, various timing can be 
considered as respective timing of operating the threshold 
value calculation section 105, the transition state informa 
tion generation Section 106, the condition determination 
section 107, and the prediction section 108. For example, all 
the elements may operate every time when passing through 
a node. Or, they may operate at timing of Start of a travel in 
time T, end of a travel in time T-1; completion of prediction 
of a starting point of the travel in the time T in the middle 
of the travel in the time T-1, as mentioned in the fifth 
embodiment; and the like. Alternatively, it is possible that: 
the threshold value calculation section 105 and the transition 
State information generation Section 106 operate upon end of 
the travel in the time T-1 to generate transition State infor 
mation in advance; the condition determination section 107 
and the prediction section 108 operate at travel start at time 
T or every time when traveling through a node to perform 
determination of a condition for retrieval and route predic 
tion based on the generated transition State information. 
Furthermore, it is possible that: the elements up to the 
condition determination 107 operate at travel end at time T-1 
to determine transition State information and a condition for 
retrieval; and only the prediction section 108 operates at 
travel Start at time T or every time when traveling through 
a node. The present invention does not limit any timing. 

0221 Referring to the timing of information presentation 
to a user in each of the embodiments, the information may 
be presented at travel Start, at time when the value of a 
prediction probability exceeds a predetermined threshold 
value while prediction is performed every time when pass 
ing through a node Starting from travel Start, or at time when 
user indicates intention of information acquisition. No limit 
is imposed. 

0222 Each of the embodiments is described referring to 
a car navigation System as an object, and a route from a 
Starting point (position where the engine starts) to an arrival 
point (position where the engine stops) is used as a segment 
of data of a travel history, but the present invention is not 
limited thereto. For example, various Segments are consid 
ered in mobile terminals such as mobile phones, PDAs, and 
the like, Such as a Segment from power-on to power-off, a 
Segment from departure from home to return to home, a 
Segment of the same date, a Segment from a place registered 
as a landmark to a place registered as a landmark, and the 
like. 

0223) In each of the embodiments, the transition state 
information not necessarily needs to reflect all past histories 
as in FIG. 5, and only needs to indicate the transition state 
thereafter (route and destination thereafter), the frequency 
thereof, and the like, among the past histories that include at 
least the current route information. For example, when the 
current route is “L6 to C9, the transition state information 
is composed of a partial tree Structure including at least this 
route in the tree structure shown in FIG. 5. In addition, it 
may be expressed by a table or a matrix, instead of Such a 
tree Structure. 
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INDUSTRIAL APPLICABILITY 

0224. The present invention is applicable to a technology 
for performing information presentation to users with the 
use of information equipment Such as a car navigation 
System, a mobile phone, a PDA, and the like, and attains 
acquisition of appropriate information by highly accurate 
prediction of user's travel destination, which is useful. 

1. An information acquisition method for acquiring infor 
mation relating to a travel destination of a mobile body, 
comprising: 

a first Step of accumulating, as a travel history in a form 
of inter-node transition, a travel route obtained from a 
history of position information of the mobile body, at 
least one of nodes indicating a landmark, an area, or an 
interSection; 

a Second step of determining, as a condition for retrieval, 
a kind and a category of a key at retrieval on the travel 
history; and 

a third Step of performing retrieval on the travel history 
under the condition for retrieval to predict one or more 
travel destinations or travel routes where the mobile 
body will advance, based on a result of the retrieval, 

wherein information relating to a predicted travel desti 
nation or a predicted travel route is acquired. 

2. The information acquisition method of claim 1, 
wherein 

the kind of the key in the Second Step includes at least one 
of time, date, weather, and a position and a travel route 
of the mobile body. 

3. (canceled) 
4. The information acquisition method of claim 1, 

wherein 

in the Second Step, determination of the condition for 
retrieval is performed based on Statistical processing. 

5. The information acquisition method of claim 4, 
wherein 

the Second step includes: 
a step (a) of Selecting a candidate of the condition for 

retrieval; and 
a step (b) of calculating entropy for each prediction 

probability value of one or more travel destinations 
where the mobile body might advance under a Selected 
condition candidate, and 

wherein the steps (a) and (b) are repeated alternately, and 
the condition for retrieval is specified from the selected 
candidates based on values of the calculated entropies. 

6. The information acquisition method of claim 1, 
wherein 

in the third Step, 
each prediction probability of one or more travel desti 

nations where the mobile body might advance is 
obtained, and 

prediction is performed based on each obtained prediction 
probability. 

7. (canceled) 
8. (canceled) 
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9. An information acquisition method for acquiring infor 
mation relating to a travel destination of a mobile body, 
comprising: 

a first Step of accumulating, as a travel history in a form 
of inter-node transition, a travel route obtained from a 
history of position information of the mobile body; 

a Second Step of determining, as a condition for retrieval, 
a kind and a category of a key at retrieval on the travel 
history; and 

a third Step of performing retrieval on the travel history 
under the condition for retrieval to predict one or more 
travel destinations or travel routes where the mobile 
body will advance, based on a result of the retrieval, 

wherein information relating to a predicted travel desti 
nation or a predicted travel route is acquired, 

wherein an intersection through which the mobile body 
have traveled in two or more directions among inter 
Sections in a travel route is Set as a node. 

10. An information acquisition method for acquiring 
information relating to a travel destination of a mobile body, 
comprising: 

a first Step of accumulating, as a travel history in a form 
of Segment of travel Start and travel end, a travel route 
obtained from a history of position information of the 
mobile body; 

a Second Step of determining, as a condition for retrieval, 
a kind and a category of a key at retrieval on the travel 
history; and 

a third Step of performing retrieval on the travel history 
under the condition for retrieval to predict one or more 
travel destinations or travel routes where the mobile 
body will advance, based on a result of the retrieval, 

wherein information relating to a predicted travel desti 
nation or a predicted travel route is acquired. 

11. The information acquisition method of claim 1, further 
comprising the Step of: 

predicting a new travel destination or a new travel route 
where the mobile body will advance before the mobile 
body starts a travel from the travel destination or the 
travel route predicted in the third Step. 

12. (canceled) 
13. An information presenting method for presenting 

information relating to a travel destination of a mobile body, 
comprising: 

a first Step of acquiring relating information on a travel 
destination predicted according to the information 
acquisition method of claim 1; and 

a Second Step of determining information to be presented 
on the travel destination based on the information 
acquired in the first Step, 

wherein the determined information to be presented is 
presented. 
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14. The information presenting method of claim 13, 
wherein 

the Second step includes the Steps of 
referencing information indicating a correspondence 
among positions, names, and genre names to which the 
positions belong, and 

determining at least one of the name and the genre name 
of the travel determination as information to be pre 
Sented. 

15. An information presenting method for presenting 
information relating to a travel destination of a mobile body, 
comprising: 

a first Step of accumulating, as a travel history, a travel 
route obtained from a history of position information of 
the mobile body; 

a Second step of determining, as a condition for retrieval, 
a kind and a category of a key at retrieval on the travel 
history; 

a third Step of performing retrieval on the travel history 
under the condition for retrieval to predict one or more 
travel destinations or travel routes where the mobile 
body will advance and to obtain a prediction probabil 
ity of the predicted travel destination, based on a result 
of the retrieval; 

a forth Step of acquiring information relating to a pre 
dicted travel destination; and 

a fifth Step of determining information to be presented on 
the travel destination based on the information acquired 
in the forth Step, 

wherein the determined information to be presented is 
presented, 

wherein the fifth step includes the steps of: 
referencing information indicating a correspondence 
among positions, names, and genre names to which the 
positions belong, and 

determining, as information to be presented, the name of 
the predicted destination when the prediction probabil 
ity of the predicted travel destination exceeds a prede 
termined value, and otherwise determining the genre 
name thereof as information to be presented. 

16. The information presenting method of claim 13, 
wherein 

the first Step includes the Step of calculating an estimated 
necessary time for transferring from a current position 
of the mobile body to the predicted travel destination as 
relating information by referencing the travel history. 

17. The information presenting method of claim 16, 
wherein 

in the first Step, 
road/traffic information up to the travel destination is 

acquired via the network, and 
in the Second step, 
an actual necessary time up to the travel destination with 

consideration of traffic circumstances is estimated by 
referencing the estimated necessary time and the road/ 
traffic information. 
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18. (canceled) 
19. (canceled) 
20. (canceled) 
21. An information presenting method for presenting 

information relating to a travel destination of a mobile body, 
comprising: 

a first Step of accumulating, as a travel history, a travel 
route obtained from a history of position information of 
the mobile body; 

a Second Step of determining, as a condition for retrieval, 
a kind and a category of a key at retrieval on the travel 
history; 

a third Step of performing retrieval on the travel history 
under the condition for retrieval to predict one or more 
travel destinations or travel routes where the mobile 
body will advance, based on a result of the retrieval; 

a forth Step of acquiring information relating to a pre 
dicted travel destination; and 

a fifth Step of determining information to be presented on 
the travel destination based on the information acquired 
in the first Step, taking account of a cognitive load of a 
user who receives information presentation, 

wherein the determined information to be presented is 
presented. 

22. An information acquisition System comprising: 
a history accumulation Section that accumulates, as a 

travel history in a form of inter-node transition, a travel 
route obtained from a history of position information of 
a mobile body, at least one of nodes indicating a 
landmark, an area, or an interSection; 

a condition determination Section that determines, as a 
condition for retrieval, a kind and a category of a key 
at retrieval on the travel history accumulated in the 
history accumulation Section; and 

a prediction Section that performs retrieval on the travel 
history under the condition for retrieval to predict one 
or more travel destinations for which the mobile body 
will advance based on a result of the retrieval, 

wherein information relating to the travel destination 
predicted by the prediction Section is acquired. 

23. (canceled) 
24. A program for allowing a computer that at least one of 

information equipment and a Server includes to execute the 
information acquisition method of any one of claims 1, 9 or 
10. 

25. An information presenting method for presenting 
information relating to a travel destination of a mobile body, 
comprising: 

a first Step of accumulating, as a travel history, a travel 
route obtained from a history of position information of 
the mobile body; 

a Second Step of determining, as a condition for retrieval, 
a kind and a category of a key at retrieval on the travel 
history; 

a third Step of performing retrieval on the travel history 
under the condition for retrieval to predict one or more 
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travel destinations or travel routes where the mobile 
body will advance and to obtain a prediction probabil 
ity of the predicted travel destination, based on a result 
of the retrieval; 

a forth Step of acquiring information relating to a pre 
dicted travel destination; and 

a fifth Step of determining information to be presented on 
the travel destination based on the information acquired 
in the forth Step, 

wherein the determined information to be presented is 
presented, 

wherein the fifth step includes the steps of: 
referencing information indicating a correspondence 
among positions, names, and genre names to which the 
positions belong, and 

setting level of detailedness about the information to be 
presented in accordance with the prediction probability 
of the predicted travel destination obtained in the third 
Step. 

26. An information acquisition System comprising: 
a history accumulation Section that accumulates, as a 

travel history in a form of inter-node transition, a travel 
route obtained from a history of position information of 
a mobile body; 

a condition determination Section that determines, as a 
condition for retrieval, a kind and a category of a key 
at retrieval on the travel history accumulated in the 
history accumulation Section; and 

a prediction Section that performs retrieval on the travel 
history under the condition for retrieval to predict one 
or more travel destinations for which the mobile body 
will advance based on a result of the retrieval, 

wherein information relating to the travel destination 
predicted by the prediction Section is acquired, 

wherein the information acquisition System further com 
prises means for Setting an interSection through which 
the mobile body have traveled in two or more direc 
tions among interSections in a travel route as a node. 

27. An information acquisition System comprising: 
a history accumulation Section that accumulates, as a 

travel history in a form of Segment of travel Start and 
travel end, a travel route obtained from a history of 
position information of a mobile body; 

a condition determination Section that determines, as a 
condition for retrieval, a kind and a category of a key 
at retrieval on the travel history accumulated in the 
history accumulation Section; and 

a prediction Section that performs retrieval on the travel 
history under the condition for retrieval to predict one 
or more travel destinations for which the mobile body 
will advance based on a result of the retrieval, 

wherein information relating to the travel destination 
predicted by the prediction Section is acquired. 

k k k k k 


